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(54) SEMICONDUCTOR DEVICE FOR DBPLAY 
ELEMENT SUBSTRATE 

(57) Abstract 

PURPOSE: To make large the supplementary 
capacitance furnished on a semiconductor device for a 
display element substrate 

CONSTITUTION: A semiconductor device for a display 
element substrate is configured with an insulative 
substrate 4, and thereon picture element electrodes 1 
arranged in matrix form, switching elements 2 to dnve 
respective picture element electrodes, and supplementary 
capacitances 3 corresponding to respective picture 
element electrodes 1 are provided in laminate. A 
middle-layer region consisting of a flattened layer 5 is 
interposed between the under-layer region where the 
switching elements 2 are farmed and the over-layer 
region where the picture element electrodes 1 are 
formed. The supplementary capacitances 3 are formed in 
a trench 6 furnished in the flattened layer 5. The 
supplementary capacitance 3 has a laminate structure 
consisting of the first metal electrode fflm 7, 
dielectric substance film 8, and second metal electrode 
film 9. 
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iiijiaffiosstt. B$BBtt(<:j£jdc3tiTi>&*«$tt 
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imm±.<D#m&m ^mtwMk^Htmmmmn 
BBBtcBieoTBc* e.nswttisa©*ji{cM-r*. 
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ttKEftJUfcBJRBffi. <i<?©liJgm&&!ii!rf •SXW 
9 5 1 > 7B-7'ao%»iSC(c#l&r «ftAlBB£«<tt 
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*vt l»* ttJjffg?S©i&A-fb#E o4 3 

tarn*. — y 'pt- a 7"v h 'j i» xjg^f <^7't/ 
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a oxmMbK&B ia-»r*r*»o. & * -hubs fc 
9©iMxa«Btifbs*iT*Ti»s. BBttfb&o'fttt 

^tCC^fc o rttfCBB 4 5©#H*MD¥r* 4. B 
BRJD$©BfbBH4 0T. »Bh7>yx*RO'ttflD 
SBOB^^^***. 

[0003 ] tfflnSS©*^ -f X^ffi/jNbB^ggpS 
B¥l -8 1 2 B24£NCCB>i*3*vft>S. Fu>f 

bbub 1 3(csr««: v bbsbi oikh,>?i 

10 0 2 ZBl&LX. ttM®& 1 0 3 ^©rtSKcftOiitr 
6©r£>4. hu>f 1 0 2©BS*WffiTS*{cJ:"3 
ttJnSBOiBBlBBfcBC 4 4 fc«C, £Bft©ffi/Mb£ 
Bott>*. BMMfc 1 0 1 ©SECCBHSBB® 1 0 4 
4X-f 9^>yB-f-l 0 5*>»j£3*l-a>S. X4 9* 

i o 5«* y->y roiiigi 064. y-ne 

BBl 0 7*^L-C*©±{cBB3htey-h«Sl 0 
8 4 *> 6 MS Stress. y-hBSl 0 8«f6©#y 

4. BBF9>^Xjrov-xBBS(c»ft49Bfil 0 
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BBl 0 4*^$tirt,^„ 

[0004 ] ttDD3S: 1 0 3BB-BB 110. 
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ffil 1 0B#yi"j3>B«l 0 6 4I5|-B-C*0. B 
l»l 1 1 1 «y- hBBB 1 0 7 iB-B-C* 0 . B 
Zli 1 1 2«y- hBfiil 0 8 4|3|-Br*S. 

[0005] 
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ffflosa i o 3 -at. Tii©^-^@ i i o 4 1 rBt» 

6. ftWSSl OSK^rSBttBBattf&ofca. 
BB F 9 $ imxm<,c®Z 4 . B^BB^TIfB 

*mim?ztm*mGifi<bt) . BBh9>y^*o 

«fftjWi«tt)ti44l,>9BB*«*oA:. CtiCC^xr. 
BBBB*©»8 l lFHlB-CfiBfa<b*H4#B4l/-C. ^ 
*6©©-<*>riAMa?rffiBl/-CI,>S. C©B^{CBW 
^>aA{C<kS^fifi^©fRggg^?: h U>^BBCC»0 
rBBft-r4 ! e'fi#*S. l/frl/fctf&BBCCtt. 
40 >ttANf©i*^-©«6o**Si,>tt h U>?ffliJ|| 
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U'ttftSStBftBftl/feftft'Ctt. Bffittffi^Dflfl* 
L /c»^?g B B a ©i2i6]HJffli^-{cff x tt i> 4 c o iSS 

50 ft$>-otc. 
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[0010] 

T1M»S £ «H® #ff5l?)c S hfciJB«« £ ©KCC¥« 

[Ui^SL-cteo. «^s®*ffi©iHA#BStfp*iTi,> 

•7 v wxm&^j x7 , n , ©iEii)as£ bxmwc® 30 
iSS©i2isj*tW* s Sa{c^97 : .Y X7"u -ioyi^mm 
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7a -fe 7 ±©g£t£# £ ft X I . 
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( Utefl ] J£ITHBB*#!H b T *IMB©»a«t WSW* 
¥?£f*£g©lii 1 ^*W*5VrfKW4»riBia-C*S. 

> vm* 2 . &n**fi 1 a wfloss 3 
t&im&miicmmBi&stix^z. 

£ ©IBIfc¥ffi< tB 5 * 6 ft S *H««3WHi l ri » s . 
C©¥ii{bJi 5 «^^SS4*H©Dfldi*®iRbaffl© 

y-mtzmzboxh*. *&w<mmmmtbxttM 

§S 3 tittyMWKc&JiKi* hx t> S. JW*WfcfcM«fi{fc 
B5K:j&£;**lfch 6 rtCCKWe>tl-C ttfln 
§S3tt 1- U>^6©ffliJHRO'JSH(C?So'rf«Ji§nfc 
®-^)S^M7. ^mf*H8. f8Zl:£IIi11@M9£A> 

6«»83*i-ci>a. RStt«8«3fr-£«mffiBi7©|!i 
WMtn*>6tt*. 0-^m®M7. *©h&k<ui 

*»e»)tcSR«#il8. mr^HmgM 9 ©ffl&£ tott £ 
l/tBi<r tt&Ktt«JWllRBJIB"C* fclT©* 1 5C 
•e©*f*0!l£^tf£. 
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Ta + Ta 2 0 5 +Ta, MoTa+MoTa0 2 +MoTa, 
Ta + Ta 2 0 5 +1 TO, MoTa+MoTa0 2 + I TO 
A« +AI 2 0 3 +AZ , Afl +At 2 0 3 + I TO, 
Ta+Ta 2 0 5 +Ai , MoTa+MoT a0 2 +Afi 
Afi+A£ 2 0 3 +Ta, At +A4 2 0 3 +Mo Ta, 
Ta+Ta 2 0 5 +ScO x , MoTa+MoTa0 2 +ScO x 
Ta+Ta 2 0 5 +Cr, MoT a+Mo T a0 2 4-C r. 
Ta+Ta 2 0 5 +T i, MoTa+MoTa0 2 +T i. 
Ta+Ta 2 0 5 +AC Sc. MoTa+MoTa0 2 +Ai Sc, 
T i +T i 0 2 +T i , T i +T i 0 2 +At , 
At +AI 2 0 3 +Mo, T i +T i 0 2 +T a, 
Ti+Ti0 2 +MoTa, Ti+Ti0 2 +Cr, 
T i +T i 0 2 +A8 Sc, T i +T i 0 2 +Mo, 
Ti+Ti0 2 +ITO, MoTa+MoTa0 2 +Mo, 
Cr+Cr0 2 +Cr, Cr + Cr0 2 +Ta, 
C r+C r0 2 +MoTa, Cr + Cr0 2 +ITO, 
C r + Cr0 2 +ScO x , Cr+Cr0 2 + T i 
A2 +A2 2 0 3 +AC S i, Ta+Ta 2 0 5 +A£ S i. 
MoTa+MoTaOj +A«Si. Ti+Ti0 2 +A«Si 
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pjfifc-c**). (gs^n-fe^ifc&c-c^inblis iu 

t>. C©-*b. 7?7-4 7'-?f- | j?*i® B E i ! r^X7 - U-f© 

hicxmmmvimm k 7 t> © k iw d & 
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[ o o i 4 ] a 2 {*. ai ic™ l tcmmmj-m&mz-m 

h U >^ 6 £¥i§fbH 5 tCJBRS L/fca©tt»4« 

y ;USM» Si & o < b x ? u vf^fli* fflc > s r £ 

S. JWMJCCtt. m«B*£l«=fA©HRC-2 1. 
HRC-28. HRC-26, J S St?£fflt >S***r 

*4Uj*y-©soio. sioogt*fflt>4 

h VVifv? itCftjLX. JfmfDWJ* h£/f 

nTf£f2>3. F7^x^>y£LTBt>UBCF < / 

b b uy? 6 ©jgajccsm-f** »gcc*toT 
¥Hfb)I5©1vf*4£ t/Ttt±iBl/fc«K:7 * b y y 2? 

(.». 

[0015 ].03«*|?W{C*>3!)>S«^TS©ffl*« 
{*2£g©l&2j|]im^T«^lfi&tftffill?*S. ad? 

*Sf»Krs*. hi tost,*:* i xttwtafitrsas 

6 ft S . BP 5 ttttSfi 4 ©itffitc B&JIXB * y -> y a 
> £j?fi£©0t*{C m- * ^ > y L/ tc V- b Sffi G jW&iS 5 
tt-Cl>&. y- h«ffiG©&ffi«. ffljltfP - S i N : 

Hfrfcttsy-MMMU i-c?gbtt-ct,>& 6 y-na 
*£Ki i©±tc«r*ji'7T^>'y3»i3 oo^fg 
ShTt,>*. 3 6fc*©±cc«y-;*$l«S£&SN + 
S7W7rX->';n>I3 0 1 #JBljX3*lS£ ifc 
(C. FH>»«Dil/C|Slfc< N+S!rtJl'77Xi/ 
yn>|g3 0 2*J^fiSSnS. y-*ffl]©N+l!7*rt. 
7?^y'j3>M3 0 l{Ctti/y 3 >£®1J0 LtcTfrS. 
x$A3Js*»e>&Sft#Sffil 3rtJjStt3*rCl»4. 
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htt*mW&Ok \ 2{c«fci3KS3*TCl^. 
[0016] J^OfcfllBJttftM 1 2©_h{Ctt¥iSfbS 
5^fiSII3nri^o C©¥«fb@5K« h U>^6*5 

jB«siTC*jo. *©rtawcwiins«3*»we.*is. 
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>?6©JgSP(CSm-r^> Fb-OiON + MTtJ^T 
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JB7B h U>?6©f!PJ!t£ffio-C3y§{bI5©StfflCC£ 
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£OT. ->y n^^r^L/fcTJUS-^AKRx., C 
r. Mo, MoTa9©^«4ffll,>i*fe?Ifi6-C*S. 
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X-C ??>2*^2 £L-C#r-A2'- hS©»lSh^> 
U. Flx-Y>Dfflil©N+32T- : &JU77X->y3>l83 0 

2 1 h v>?e<Djg.3!>t,mmtitcm-&&mmm7 1 

©fflK. SiK^S3 0 3 tHgifc^ >©ffiffifix 

<t%Blitc*V$>2>. C<Dt£ffim%3 0 3«V-XSffli| 
K««S*iSfl|-9*« 1 3 m-OttWe «fc ij^fitr?* 
30 -5. 

[ 0 0 1 9 ] 13 5 tt#!BBlCfi£ ^> T^fiJES h U > f- 

^£0. $ftl4(CffSn$fi©^[t^SbL. Hjffift*^5 
^-$iUiot*5. JtetefflWfttt. (C t o 

t a 1 ) sc*ff SttjJDgfi©^8iB (Cox) ©tbr£ 

spr-*w*Sii©iBccEi«insn*«E{c*fo-csfaa{b 

40 ri^^*5^^ o 
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SS«EnJn«EK» b rgffi^ft^'i d r *j 0 $s b tc 
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* L/ fca^^»Sffl*^^S©Sfii*ft?:i*lffl(cs5i 

wts. 5trswtc07©ifiAr-. tetssfi 

50 B535SS) 5 l©*ffiCC. LPCVDffiK,!:*)*';^ 
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SSZBf&tZ. *M-Ci*. C©y-hffil§UIl5 3BS 
i 0, /S i 3 N, /S i 0, ©ZH$j&£WLT:fo 

tfn^i/^^ssigf s. 2h&m*miLW&mt 

-h,^®5 3©^SSP^?r*^^-<>^4f 10 
[0 02 2] ^KS8©IliE(C^t?. -f*>aAi£«C 
ct 0 FiJx. B A s ^ * > £&A 0 'J -> 'J 3 >B 5 2 (t V 

D®.®i>mfc? s. «±cc j: o v ■? yy- vmomm h 

0PSG?rlt«L^-®r5ffi#S5 5?:/j)c«-rS. Ill 
j: o 7 a- 5 x-j; A£/&KLi^©Wc/-<£ x> ifbX 

\mm%b Gicmx-ti,. xicxmHX'Cv Dmc£<o 20 
p s Gznm Lmr.mrsf&mm 5 7 snsju-r 

[0 0 2 3 ] ^CC09©ISI K^O. PCVDStCi: 
OP-S i N%^L/B»r^©^tt{C/^->^Ur+f 

s. ^tciitj x-wnmrnx^mmmtmrnzm 

SbrbuyreozmiZ. hb>?6 0©jgSB«:B 

bmjEOftmcxn %—&!g'%mm6 1© 
)^^liB3oo•cJi(T©^s^§•cll^6•r^*^•c , # > ^ift 

I15 9K»LTM1$S£&&;*&^. X¥«{tH5 9© 
m frlC&Ctc h b> ? 6 0 ©fSJH&C?&-5-C3t-£J11iffi 
Bi6 l£^f£-C£3©-C. +#fcH&ffifl£tI£-Ci*tt 
Jj|]gfi©Agfif fc# °T6&t ft S . 

[0024] -xm 1 o©i«lk£»> . mmmnmic 

<fc ») l&--#IS1i&II 6 1 ©£ffi£SSft Lif mftH 6 2 * 

%(CXHMTX'<9 * 'J >y«C<fc 9IllZ&IRttfiR6 3 
£SXjai> h U>^6 0rtSP%a»iitf. KLhtCfcO h U 

Iff N -CRttttR 6 2 * x ~, 5 1 > ^rgP^CC^i OT 

>?'CC<t9 ITO^©iiW*Sil*)SSill/Bf3£©»ttK: 
^*ifx>^trii^SS6 4CClJDI-ri. C©fiKCLT 

*SB**3E)S!i-r4. 50 
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[ 0 0 2 5 ] 0 1 1 tt«±©«JCLTro£$*lA:*37S3R 
^»«ffl***«lt*ffll>rtt*S[-C e.fifc7 i> r -r y 

X#5Xg1S6 5©F*J«®(CB*f|6jS@6 7*i»fi!cS*i 
T^-S. Bft>&9JBi*ti*tttC. {KJIII6 6tt¥«fbJi 
5 9(Ctotfa{t3n/c5HS5 lOUffii. 
TO&^7^Sfi6 5©*ffi£©IHKctl3#;*li. 
ftccjgo r«j-«cJ»*>wit^-c * i, t i & ccEft*figi{> 

[ 0 0 2 6 ] m 1 2 tt3^W(c*^s«^jR^»fiffl* 

*r*«(c*»«B-7 h 'J f xtttciBWl/teli««i2 
01. n^©ii^s ; &iBKi-r^x^ ^^>y^2o 

2RO'Sil*mS2 0 1 K#j£r SffWSa2 0 3i*i 
lfi*iaHR2 0 4©±«:|ffl|JBfi!E3*irt>*. *«"Ctt^ 

Ts^lPhtS. D . S*W*WfiS«ia 4 (C^L/c* f- A-y- 
FKiBIh5>>> ; **£!3J--C$>S„ J&NSSS2 0 4© 
*ffl«cttW«©T*»2 0 5*«»li6Snri>S. C©T 
«yg2 0 5J*«aOA:¥«ftJiilBI«K^JM6WlllPl 
l6«caW«ffl*m*>6<cS. Ttill)i2 0 5©^®(C. b? 

mote* b Ay- h ^©«m h v yvzttiphtobz a 

v9 L >^*^2 0 2#J&S3*irt,>*. C©X-C ^?> 

y** 2 0 2»iintfiiut2 0 6 cci ij^ssnrte 

0. -e©±tcB5^l//tiS3R«g2 0 1 1firtZ~^imi8> 
3nrt>5. ffJBSS2 0 3BT»B2 0 5K» 
Vfhti1cY\yy^2 0 7ftKM2ntl^. KMlIC 
B. »-^HmSM2 0 8 , ^m<*S12 0 9 . 

1 oomm&frzKz. tt*m-&mmm 

208BKU>?20 7©fflHSA»^ffifC|oIorii»3 

tirfco. Ay- i-siii-7>^^©Fu-i'> 

f iCC^m^iK 1/ "CI > 4 . C © K U A ^flWKSJW 6 

h/cn>f ^ h L-CHJRSS2 0 1 i©mM 

s^* 3 i6nr^-s. ^m-ammmu2 0 4©±(c» 

^©TtaS2 0 54g:^S*{C<tt3 HU>9 : -2 0 7©ai 
^A^AI? < &9ttW§?S2 0 3©>»cg»t*BS*3&JBI 
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